Mechanism of acetaminophen inhibition of cyclooxygenase isoforms.
Acetaminophen has similar analgesic and antipyretic properties to nonsteroidal antiinflammatory drugs (NSAIDs), which act via inhibition of cyclooxygenase enzymes. However, unlike NSAIDs, acetaminophen is at best weakly antiinflammatory. The mechanism by which acetaminophen exerts its therapeutic action has yet to be fully determined, as under most circumstances, acetaminophen is a very weak cyclooxygenase inhibitor. The potency of acetaminophen against both purified ovine cyclooxygenase-1 (oCOX-1) and human cyclooxygenase-2 (hCOX-2) was increased approximately 30-fold by the presence of glutathione peroxidase and glutathione to give IC50 values of 33 microM and 980 microM, respectively. Acetaminophen was found to be a good reducing agent of both oCOX-1 and hCOX-2. The results are consistent with a mechanism of inhibition of acetaminophen in which it acts to reduce the active oxidized form of COX to the resting form. Inhibition would therefore be more effective under conditions of low peroxide concentration, consistent with the known tissue selectivity of acetaminophen.